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Abstract. This research examines the influence of soil on spruce from the biometrical and auxological 
point of view, highlighting the correlation between soil and vegetation. The researches have as subject 
the stands being at the same altitude, climatic and vegetation conditions, but which were developed on 
different soils. Objectives of the research were pursued to establish a relationship between the type of 
soil and biometrical and auxological characteristics of the forest vegetation. The research was 
developed in Cindrel Mountains, Rasinari Forest District and Oncesti District. On experimental areas 
the forest vegetation was full inventoried and determinations of physical and chemical properties of 
the soil were made. Biometrical and auxological calculations on trees have targeted the following 
characteristics: diameter, height, growth rate and some quality indicators. The soil has been study from 
the main characteristics point of view, as ecological determinants: pH, degree of saturation in bases, 
skeletal content, and physiologically useful volume. It has been also made observations on the 
indicator flora and forest site reliability. The results, collected from the experimental area and 
statistically processed were presented in tabular form and the biometric and auxologic indicators were 
represented in graphics for a better expressiveness. The results analyses conduct to conclusions 
regarding suitability of soils for forestry vegetation. At the same time, the soil type influences directly 
the characteristics of forest vegetation, leading to significant difference of biometric and auxologic 
indicators. 
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INTRODUCTION 
 
Productivity spruce forests is largely limited by the rate of nutrient release from 
decomposing organic matter (Van Cleve et al., 1981), which often increases with higher soil 
temperatures (Van Cleve et al., 1990) and varies with landscape position (Van Cleve and 
Yarie 1986; Van Cleve et al., 1991). 
Soil structure, porosity, and nutrient capital are attributes of ecosystems least tolerant 
of actions during or after timber harvest. Harvest can initiate sudden shifts in forest ecosystem 
dynamics. Distribution of moisture and solar energy may change radically, altering soil and 
air temperatures and evapotranspiration rates at the soil surface and within the remaining 
canopy ( Harvey et al., 1994). 
In addition to affecting local soil temperatures, relatively small-scale changes in 
topography can impact the lateral and vertical movements of water, which affect soil nutrient 
transformations and uptake in black spruce forests (Grant,  2004; Van Cleve and  Yarie  
1986). 
The bioavailability of surface organics decreases during humification, resulting in 
compounds that decay by orders of magnitude more slowly than fresh litter (Aber et al. 1990; 
Berg and Meentemeyer, 2002). 
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MATERIALS AND METHODS 
 
The research was conducted within the Forestry Rasinari, Basic Unit Oncesti V, in 
the landscape unit 107C and 114B, what constituted the two experimental variants. 
These two experimental variants contained each with tree repetitions. The 
experiment was monofactorial and was organized after randomized blocks method 
(Ardeleanu, 2006).  
Research has examined the characteristics of soils in the two units as well as the 
biometric characteristics of trees. Thus, it were inventoried 3234 trees on which have made 
determinations regarding to the diameter of the trunk at a height of 1.30 m, height of trees and 
have made observations on the quality of the trees using four quality classes. 
In order to inventoried these trees, were placed three experimental areas in each unit, 
the size of these areas ranging between one and three hectares. 
Diameters were measured using caliper forest, the heights were measured using 
electronic dendrometric and quality grades were assessed visually, using four classes of 
quality trees standing as specialized methodology.  
With the obtained data, it was determined the average height, average diameter, the 
diameter of the average base area (diameter). With the values obtained were calculated the 
volume of experimental areas, hectare unit volume and volume of the medium tree. 
The experimental results were interpreted statistics by analyzing the monofactorial 
variance, by means of “t” test. 
 
RESULTS AND DISCUSSIONS 
 
From geomorphological point of view, 107C unit is characterized by southern 
exposure and 20g slope. 114B unit is characterized by Nordic exposure and a slope of 22g. 
Altitudinal, the two units are located between 1220 m and 1475 m. The type of 
station is mountain spruce stands, average bonity, acid brown soil, edaphic in middle, with 
Oxalis-Dentaria, and type of forest Spruce with Oxalis acetosella on skeletal soils.  
The annual average temperature is 6-7 °C. 
Vegetative period with temperatures above 10 °C is 175 days. 
The first frosts stating around 21 September-11 October, while the last frosts are in 
21 April-1 May. 
Atmospheric rainfall regime is characterized by an average of approximately 850 
mm with variation between 650-900 mm. 
Analyzing the annual average temperature and average annual rainfall, it was 
determined the aridity index, with the value of 39.0. 
From pedological point of view, 107C unit is characterized by the soil type is 
podzolic brown soil, with very strong acid reaction (pH 3.5-4), oligobasic (V% 12-37%), the 
edaphic medium volume, skeletal soil middle edaphic volume. In the 114B unit is present soil 
type is acid brown soil, with reaction less acid than the podzolic brown soil from landscape 
unit 107C, (pH 4.1-5), it is oligomesobasic (38-51%) and with edaphic medium volume. 
The results of these observations on the quality of forest vegetation in the 107C unit, 
are presented in the table below: 
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Tab. 1  
The trees distribution per qualitative classes, unit 107C  
No. 
Quality 
class 
Species 
Total 
Silver fir Beech Spruce 
0 1 2 3 4 5 
1 I 88 5 1125 1218 
2 II 23 12 184 219 
3 III 9 6 52 67 
4 IV 6 22 80 108 
Total 126 45 1441 1612 
 
Regarding the comments on the quality of the vegetation from 114B unit, the results 
are presented in the table below: 
Tab. 2 
The trees distribution per qualitative classes, unit 107C  
No.  
Quality 
class 
Species 
Total 
Beech Spruce 
0 1 2 3 4 
1 I 0 1185 1185 
2 II 0 223 223 
3 III 1 82 83 
4 IV 5 126 131 
Total 6 1616 1622 
 
The obtained results concerning the diameters measured at 1.3 m height from the 
ground, for the 107C unit is presented in fig. 1. 
Distribution of trees  after diameters
Spruce - regresion equation
y = -0.2861x2 + 8.8032x + 3.4776
R2 = 0.7685
Common beech - regresion equation
y = -0.0064x2 - 0.1581x + 5.6461
R2 = 0.459
Silver fir -  regresion equation
y = -0.032x2 + 1.096x - 2.8086
R2 = 0.7224
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Fig. 1. Distribution of tree after diameter, unit 107C 
 
As it is observed, in the char above, for diameters measured from a height of 1.3 m 
from the soil, the spruce presents one coefficient of variation greater than silver fir or 
common beach (R2=0.768). 
The results for the 114B unit on the diameter distribution are presented in fig. 2. 
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Distribution of trees  after diameters
Spruce - regresion equation
y = -0.4126x2 + 12.462x - 9.266
R2 = 0.8693
Common beach - regresion equation
y = 0.0279x2 - 0.5109x + 3.1504
R2 = 0.8363
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Fig. 2. Distribution of tree after diameter, unit 114B  
 
From the regression equation presented above, it can be observed the coefficient of 
variation at spruce is greater than common beach (R2=0.869). 
By analyzing the value of regression equation from fig. 1 and 2, it can be observed a 
greater value of variation coefficient for spruce in unit 114B (0.869) that in 107C unit (0.768). 
The average measured height, are presented tabulated below: 
 
Tab. 3 
The height average in the two units 
No. Unit 
Species 
Silver fir 
[m] 
Common 
beach 
[m] 
Spruce 
[m] 
0 1 2 3 4 
1 107C 27.0 14.5 27.0 
2 114B - 14.5 27.5 
 
From above table result a small difference of spruce height in 114B unit compared 
with the 107C unit.  
The average diameters are presented in the table below: 
Tab. 4 
The diameters average in the two units 
No. Unit 
Species 
Silver fir (brad) 
[cm] 
Common beach 
[cm] 
Spruce 
[cm] 
0 1 2 3 4 
1 107C 37.60 20.49 37.51 
2 114B - 20.67 38.09 
 
In terms of diameter average, it can be observed a greater value for all forest species 
in 114B unit. 
Because the volume of common beach and silver fir represents an insignificant 
values from total volume of wood (less than 5%), further it presents the data for spruce and 
pH and degree of base saturation of soil. 
The results of the 107C unit are presented in table below. 
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Tab. 5 
The volume, pH and degree of base saturation in 107C unit 
No. 
Sample’s 
surface 
Surface [ha] 
Number 
of trees 
Total          
volume 
[mc] 
Volum per 
unit 
[mc/ha] 
Medium 
tree 
volume 
 [mc] 
Number 
of trees 
per ha 
pH 
Degree of 
base 
saturation  
 
0 1 1 2 3 4 5 6 7 8 
1 R1 3 521 981 327 1.883 174 3.5 12 
2 R2 1 276 425 425 1.539 276 4.0 37 
3 R3 2.5 644 958 383 1.3764 278 3.9 26 
 
For 114B unit, the results are presented below. 
 
Tab. 6 
The volume, pH and degree of base saturation in 114B unit 
No. 
Sample’s 
surface 
Surface 
[ha] 
Number 
of trees 
Total          
volume 
[mc] 
Volum 
per unit 
[mc/ha] 
Medium 
tree 
volume 
[mc] 
Number 
of trees 
per ha 
pH 
Degree of 
base 
saturation  
 
0 1 1 2 3 4 5 6 7 8 
1 R1 2.5 638 944 378 1.4796 255 4.0 38 
2 R2 1 339 465 465 1.372 339 4.4 44 
3 R3 2.5 639 1432 573 2.241 256 5.0 51 
 
In terms of pH influence, on the characteristics of biometric of the trees, reflected by 
the volume per ha, by statistical data analysis, the global significance of the regression was 
obtained by Fisher test by comparing Fexp with Fteor at k and k-n-1 degrees of freedom. So, 
Fexp > Fteor at a probability of 5% (119.17 > 7.71) which means that the analyzed factor 
contribute to the variation of the trees volume.  
Tab. 7 
The table of regression of the pH variation 
SUMMARY OUTPUT      
       
Regression Statistics      
Multiple R 0.984      
R Square 0.968      
Adjusted R Square 0.959      
Standard Error 17.351      
Observations 6      
       
ANOVA       
 df SS MS F Significance F  
Regression 1 35876.602 35876.602 119.169 0.000  
Residual 4 1204.231 301.058    
Total 5 37080.833     
       
 Coefficients Standard Error t Stat P-value Lower 95% Upper 95% 
Intercept -257.987 62.980 -4.096 0.015 -432.848 -83.127 
pH 165.279 15.140 10.916 0.000 123.243 207.316 
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As a result, the null hypothesis is rejected, the regression being significant. The 
simple coefficient of variation (r=0.98) indicate a direct correlation between pH and volume 
of the trees, while the determination coefficient R2=0.97 show that only 3% of total variation 
is due to others factors. The results are shown in Tab. 7, the regression of variation of pH.  
The significance of the coefficient from regression equation it was tested with „t” test 
in tab. 8. 
Tab. 8 
The significance of the pH variable in regression equation 
Characteristics Coefficients t exp 
t teor Significance 
5% 1% 0.1%  
F = 4 degree of freedom 
Free term -257.987 -4.096 
2.78 4.6 8.61 
- 
pH 165.279 10.916 *** 
*** - very significantly 
 
It could say that the trees variation in volume is influenced by pH, these could 
approximate with regression equation: 
y = -257.987 + 165.279x 
Where: - y represent the trees volume; 
 - x represents the pH of soil.  
 
Regarding the degree of base saturation influence on the characteristics of biometric 
of the trees, according to the Fisher test, Fexp > Fteor at a probability of 5% (13.079 > 7.71), 
wich means that the analyzed factor contribute to the variation of the trees volume. So, the 
null hypothesis is rejected, the regression being significant. 
The simple coefficient of variation (r=0.87) indicate a direct correlation between the 
degree of base saturation and volume of the trees, while the determination coefficient R2=0.77 
show that 23% of total variation is due to others factors. 
The results are shown in Tab. 9, the regression of variation of degree of base 
saturation. 
Tab. 9 
The table of regression of the degree of  base saturation 
SUMMARY OUTPUT      
       
Regression Statistics      
Multiple R 0.875      
R Square 0.766      
Adjusted R Square 0.707      
Standard Error 46.596      
Observations 6      
       
ANOVA       
 df SS MS F Significance F  
Regression 1 28396.220 28396.220 13.079 0.022  
Residual 4 8684.613 2171.153    
Total 5 37080.833     
       
 Coefficients Standard Error t Stat P-value Lower 95% 
Upper 
95% 
Intercept 236.560 55.513 4.261 0.013 82.431 390.689 
V% 5.441 1.504 3.616 0.022 1.264 9.617 
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The significance of the coefficient from regression equation it was tested with „t” test 
in tab. 10. 
Tab. 10 
The significance of the degree of base saturation variable in regression equation 
Characteristics Coefficients t exp 
t teor Significance 
5% 1% 0.1%  
F = 4 degree of freedom 
Free term 236.560 4.261 
2.78 4.6 8.61 
- 
V% 5.441 3.616 * 
* - significantly 
 
It could say that the trees variation in volume is influenced by degree of base 
saturation, these could approximate with regression equation: 
y = 236.560 + 5.441x 
Where: - y represent the trees volume; 
 - x represents the degree of base saturation of soil.  
 
CONCLUSION 
 
1. Analyzing the obtained results from the research, it results a major influence 
between the type of soil, characterized by pH and degree of base saturation and the features of 
biometric and auxological inventoried trees. Thus, the degree of base saturation has just a 
significant influence, while pH has a distinct significant influence of wood volume. 
2. Superior properties of acid brown soil to typical podzolic brown soil are reflected 
in more active increases of the bands of forest seen in the results on experimental areas. 
3. Although the values of degree of base saturation register big differences between 
the two experimental variants and its influence on the biometrics characteristics of the trees is 
low. 
While the pH differs just with a value class, it exerts a very strong influence on the 
forest vegetations. This explains the productivity and the bioaccumulation recorded in the acid 
brown soil developed on the 114B unit, comparing with the typical podzolic brown soil from 
107C unit. 
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